Many methods have been devised to detect the action of bacterial cultures in or on gelatin media. The traditional gelatin stab technique involves incubation of the culture below the thermal liquefaction point of the gelatin in order to inaintain the gel structure so that the shape and size of the liquefied portion can be observed. A long incubation time is usually required. Bertiau (1914) suggested the use of higher incubation temperatures, above the thermal liquefaction point of gelatin, with subsequent chilling to determine if a gel would form again. This method would give all-or-none results. If a sufficient number of intact gelatin molecules remained, a gel would form. Small amounts of gelatin degradation would not be detected.
Plate methods based upon zonal changes in agar media containing gelatin after the addition of protein precipitants have been used. Frazier (1926) used tannic acid or acidic mercuric chloride; Chapman (1946 Chapman ( , 1953 employed either a saturated solution of ammonium sulfate or a 20 per cent solution of sulfosalicylic acid. One (letermination per plate could be made since the reagents used for the visualization of the zone(s) sterilize the culture. Chapman (1948) incorporated high concentrations of ammonium sulfate and sodium chloride into a medium so that the zones of clearing could be observed directly in the relatively opaque gelatin-agar medium. However, the high salt content inhibited the growth of organisms other than staphylococei and streptobacilli.
The The action of organisms on gelatin butts and the production of zonal changes in nutrient agar media containing limed bone or acid porkskin gelatins was compared. The species of organisms previously tested w-ith the Difco gelatin were employed. These were inoculated on plates containing 2 per cent gelatin and were stabbed into 12 per cent gelatin butts. The results obtained with the three methods agreed completely.
In a final experiment, commercial gelatins, as listed in table 2, were incorporated into the nutrient agar medium. Each gelatin was used at a concentration of 1.5 per cent to determine whether it was similar to the acid porkskin gelatin (turbid at this concentration) or the limed bone gelatin (clear medium at this concentration). The media were adjusted to pH 7.2. After autoclaving, plates were poured and inoculated with gelatinase-and non-gelatinaseproducing organisms. The cultures were incubated at 37 C. The appearances of the media and of the zones of gelatin degradation are presented in table 2.
Factors influencing the appearances of the gelatinaqar media. Sinice the composition of media is The relationship of the type and concentration of gelatin, pH, and salt concentration to the appearance of the agar medium can be explained on the basis of coacervation. This is a type of precipitation due to the interaction of oppositely charged colloidal substances. A detailed discussion of this phenomenon in regard to the gelatin an(d agar will be presenited in another paper.
SUMMARY
Two methods for the detection of bacterial gelatinase based upon the production of zonal changes in gelatin-agar media containing low concentrations of gelatin have been presented. The zones could be observed directly without the addition of protein precipitants.
The effects of various factors on the appearances of the gelatin-agar media and of the zones of gelatin degradation are discussed.
